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APPENDIX B

EARTHWORK SPECIFICATIONS

STATHOS COVE

Elk Grove, California

WKA No. 10842.01

GEOTECHNICAL ENGINEERING REPORT

A Geotechnical Engineering Report (WKA No. 10842.01; dated February 25, 2016) has been

prepared for this site by Wallace - Kuhl & Associates, Geotechnical Engineers of West

Sacramento, California; (916) 372-1434.  A copy is available for review at the office of Wallace -

Kuhl & Associates.  The information contained in the Geotechnical Engineering Report was

obtained for design purposes only.

GENERAL DESCRIPTION

This item shall include all clearing and grubbing, site demolition, preparation of land to be filled,

spreading, compaction, observation and testing of the fill, and all subsidiary work necessary to

complete the grading of the site to conform with the lines, grades and slopes as shown on the

accepted plans.

CLEARING, GRUBBING AND PREPARING BUILDING AND PAVEMENT AREAS

Initially, the site shall be cleared of deleterious debris, end-dumped piles of concrete, surface

and subsurface structures associated with former development of the site, including

foundations, concrete slabs, leach fields and septic tanks, underground utilities designated for

removal, including all trench backfill, and underground irrigation lines, if present. Trees and

shrubs designated to be removed shall include the entire rootball and all roots larger than

one-half inch (½") in diameter.  Wells shall be destroyed in accordance with Sacramento

County Environmental Management Department requirements. Depressions resulting from

clearing operations, as well as any loose, saturated, or organically contaminated soils, as

identified by our representative, shall be cleaned out to firm, undisturbed soils and widened, as
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necessary, to allow access with construction equipment.  Depressions shall be backfilled with

engineered fill in accordance with the recommendations contained in this report.

Undocumented surface fills shall be removed to expose undisturbed native soils.  The

approximate limits of the fill are shown on Figure 2A; the fill depth varies between two (2’) and

three (3’) feet and covers an area of about fifty feet (50’) feet wide by approximately one

hundred feet (100’) in length.  The fills encountered in Test Pits 2, 3, and 5 shall also be

removed to expose undisturbed native soils.  The depths of the fill vary between five and a half

feet (5½’) to nine feet (9’) feet deep. The bid documents shall include a unit cost (per cubic

yard) for additional excavation and recompaction as engineered fill.

Following site clearing, remaining surface organics shall be removed by stripping.  Strippings

shall not be used in general fill construction, but may be used in future backyard areas within

the proposed subdivision, provided they are kept at least five feet (5’) from the building pads,

moisture conditioned and compacted, and do not exceed a depth of two feet (2’).  Discing of

organics into the surface soils may be a suitable alternative to stripping, depending upon the

quantity and condition of the surface vegetation at the time of grading.  Discing will be allowed

only with our prior approval and discing operations must be continuous until organics are

adequately mixed with the soil to provide a compactable mixture.  Pockets or concentrations of

organics will not be allowed.

Structural areas to remain at-grade, achieved by excavation or to receive fill, shall be scarified

to a depth of at least twelve inches (12”).  Soils exposed at the bottom of excavations shall be

scarified to a depth of six inches (6”).  In areas that previously supported structures (Figure 2B),

the existing grades shall be thoroughly ripped and cross-ripped to a depth of twelve inches (12”)

to help uncover and remove any remaining remnants of former structures, debris and rubble.

The processed soil shall then be uniformly moisture conditioned to at least two percent (2%)

over the optimum moisture, and compacted to at least ninety percent (90%) of the ASTM

D1557 Test Method. Due to the relatively loose nature of the surface soils, thorough moisture

conditioning and recompaction of the existing surface soils is crucial to site development.

Compaction of soil subgrades shall be achieved using a heavy, self-propelled, sheepsfoot

compactor (such as a Caterpillar 815 or equivalent) and shall be performed in the presence of

the Geotechnical Engineer’s representative who will evaluate the performance of the subgrade
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under the compaction loads and identify loose or unstable soil conditions that could require

additional excavation.  Difficulty in achieving subgrade compaction or unusual soil instability

may be indications of loose soils associated with past subsurface items such as septic tanks or

dump pits.  Should these conditions exist, the materials shall be excavated to check for possible

subsurface structures and the excavations backfilled with engineered fill.

Construction bid documents contain a unit price (price per cubic yard) for additional excavation

due to unsuitable materials and replacement with engineered fill.

The concrete vault shall be backfilled with controlled low strength material (CLSM), also

referred to as controlled density fill (CDF).  Prior to placement of the CLSM, the concrete vault

walls extending five feet (5’) below future finish grade shall be removed.  Debris at the bottom

of the vault and vertical piping within the vault shall be removed and the open pipe within the

sidewall of the vault shall be sealed off prior to placement of CLSM. The CLSM shall achieve a

28-day compressive strength in the range of 100 to 200 pounds per square inches (psi).

Experience on a recent project suggests that a one and a half (1½) to two (2) sack mix is

capable of achieving the desired strength.  However, the contractor shall select an appropriate

mix to achieve the desired strength.

As a minimum the CLSM shall extend vertically to an elevation of five feet (5’) below the bottom

of proposed finished grade, provided that it does not conflict with future underground utilities or

other planned subsurface development.  The final five feet (5’) of backfill shall consist of native

on-site materials moisture conditioned to at least two percent (2%) above the optimum moisture

content for clay soils and compacted to at least ninety percent (90%) of the ASTM D1557

maximum dry density. The CLSM shall be allowed to cure for at least two (2) days before

placing and compacting engineered fill.

Individual buildings shall not be supported upon differential fill depths greater than five feet (5’).

This is especially important in areas where new construction will span onto or across the backfill

from former pool excavation, removed structures, or overexcavated areas. When fill

differentials exceed five feet (5') excavation shall be performed on the cut portion or shallower

fill portion of the building pad to reduce the fill differential of five feet (5').  The resulting
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overexcavated pad should then be uniformly brought up to the final pad elevation with

engineered fill.

MATERIALS

On-site soils are suitable for engineered fill construction of structural areas, if free from rubbish,

rubble greater than three inches (3”), and significant organic concentrations.  Imported fill

materials, if required, shall be compactable, granular soils with an Expansion Index of twenty

(20) or less and be free of particles greater than three inches (3”) in maximum dimension.

Imported soils shall be approved by our office prior to being transported to the site.  If import

fills are required (other than aggregate base), the contractor shall provide appropriate

documentation that the import is clean of known contamination and within acceptable corrosion

limits.

PLACING, SPREADING AND COMPACTING FILL MATERIAL

Engineered fill shall be placed in lifts not exceeding six inches (6”) in compacted thickness with

each lift being uniformly moisture conditioned to at least two percent (2%) above the optimum

moisture content, and compacted to not less than ninety percent (90%) of the ASTM D1557

Test Method.

When the moisture content of the fill material is less than the recommended minimum moisture,

water shall be added until the proper moisture content is achieved.

When the moisture content of the fill material is too high to permit the specified compaction to

be attained, the fill material shall be aerated by blading or other methods until the moisture

content is satisfactory.

Compaction of fill shall be undertaken with a heavy, self-propelled, sheepsfoot compactor

(Caterpillar 815 or equivalent) capable of achieving the specified density, and shall be

accomplished while the fill material is at the required moisture content.  Each layer shall be

compacted over its entire area until the desired density has been obtained.
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FINAL SUBGRADE PREPARATION

The upper twelve inches (12") of all final building pad subgrades shall be moisture conditioned

to two percent above the optimum moisture content and uniformly compacted to at least ninety

percent (90%) of the maximum dry density as determined by the ASTM D1557 Test Method,

regardless of whether final subgrade elevation is attained by filling, excavation or is left at

existing grade.

The upper six inches (6") of all final pavement subgrades shall be moisture conditioned to two

percent above the optimum moisture content for clay soils or to at least the optimum moisture

content for granular soils and uniformly compacted to at least ninety-five percent (95%) of the

maximum dry density as determined by the ASTM D1557 Test Method.

TESTING

Observation and testing by the Geotechnical Engineer or his representative shall be provided

during all clearing, filling and compaction operations.  The grading contractor shall give at least

twenty-four (24) hours notice prior to beginning such operations to allow proper scheduling of

the work.

SEASONAL LIMITS

Fill materials shall not be placed, spread or rolled during unfavorable weather conditions.  When

heavy rains interrupt the work, fill operations shall not be resumed until field tests indicate that

the moisture content and density of the fill are satisfactory.
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1. INTRODUCTION 
The Elk Grove Self‐Storage project encompasses approximately 7.7 acres located along the North side of 

Elk Grove Blvd in Elk Grove, CA between Backer Ranch Road and McKenna Drive. The project area 

consists of a mostly flat undeveloped area bordered on all sides by developed properties. A parking lot 

to the north, residential homes and a retirement complex to the East, an arterial road to the south, and 

a sports complex to the west. The elevations range from approximately 24 on the south of the site 

(nearest the street), to approximately 29 near the center of the site. No off‐site flows are expected to 

enter the site.  

2. PROJECT DESCRIPTION 
The intent of this project is to construct a self‐storage facility. The current impervious area is 

approximately 0% and will be increased to approximately 95% due to development of this site.  

3. EXISTING DRAINAGE CONDITIONS 
The existing on‐site drainage consists of one large shed, the south of the site is a low point compared to 

the surrounding parcels and the street and runoff does not leave the site. The average annual 

precipitation for the site is approximately 17 inches (Sacramento County Drainage Manual, Figure 4‐1).  

4. PROPOSED DRAINAGE SYSTEM AND HYDRAULICS 
The proposed site consists of 8 small water sheds and shed runoff is treated via Bioclean modular 

wetlands units. The 2018 LID Commercial LID Credits spreadsheet was used to size the Bioclean units. 

The sheds were assumed to be full impervious, and no LID credits utilized. The Capacity of the Bioclean 

units is greater than or equal to the resulting Treatment (flow based) requirement in Step 4a. 

Stormwater treatment beyond source control measures is not integrated for this site. The Preliminary 

Drainage Shed Map & Hydraulics Analysis provides the design flows (using the Nolte Method) as well as 

the pipe hydraulics of each system. 

a) 10‐YEAR 
Under the 10‐year flow conditions, the maximum capacity in the two systems are 33%, and 93% full at 

each existing outfall. The HGL was analyzed assuming the outfall pipes were at full capacity. All extents 

of pipes have HGLs below 12 inches from the rim/grate. See attached Hydraulics Analysis for details. 

5. OFF‐SITE 
As mentioned in the Introduction and Existing Drainage Conditions section of this narrative, no off‐site 

flows are expected.  

6. POST‐CONSTRUCTION BMPS 
The commercial LID credits worksheet exceeds the 100 points required for low impact standards 

utilizing the Bioclean Modular Wetland Units. 



7. CONCLUSION 
By incorporating a combination of post‐construction BMPs, the proposed project will contain 

and treat on‐site runoff prior to entering the City storm water system.  



 

STORM DRAIN CALCULATIONS MANNING'S n = 0.015

NORMAL DEPTH & VELOCITY IN CIRCULAR PIPE - DESIGN FLOW  

TRIANGLE POINT - PARCEL 6

UP 
STREAM

DOWN 
STREAM

DESIGN 
DISCHARGE

UP 
STREAM

DOWN 
STREAM

PIPE 
LENGTH SLOPE PIPE DIA FRICTION FLOW Dn Dc Vn Vc Qcap

UP 
STREAM

UP 
STREAM

DOWN 
STREAM

DOWN 
STREAM

FINISHED 
GRADE COVER

NODE NODE (cfs) IE IE (ft) (ft/ft) (in) SLOPE TYPE (in) (in) (fps) (fps) (cfs) % FULL RIM HGL RIM HGL UPSTREAM (FEET)

SHED-1 SHED-2 0.28 17.16 16.93 79 0.0030 12 0.0001 PART 3.24 2.52 1.64 2.34 1.69 17 27.50 17.69 27.50 17.68 27.50 9.34 In pipe

SHED-2 MH-1 0.56 16.93 16.88 17 0.0030 12 0.0003 PART 4.68 3.72 1.97 2.70 1.69 33 27.50 17.68 27.80 17.67 27.50 9.57 In pipe

MH-1 OUT-1 0.56 16.88 16.65 75 0.0030 12 0.0003 PART 4.68 3.72 1.97 2.70 1.69 33 27.80 17.67 29.00 17.65 27.80 9.93 In pipe

SHED-3 SHED-4 0.95 20.54 20.28 88 0.0030 12 0.0009 PART 6.36 4.80 2.25 3.24 1.69 56 26.00 21.77 26.00 21.68 26.00 4.46 21.77

SHED-4 MH-2 1.85 20.28 19.81 117 0.0040 12 0.0036 PART 9.24 6.84 2.85 4.00 1.95 95 26.00 21.68 26.80 21.26 26.00 4.72 21.68

SHED-5 SHED-3 0.22 20.59 20.28 104 0.0030 12 0.0001 PART 2.88 2.28 1.52 2.12 1.69 13 26.00 21.77 26.00 21.77 26.00 4.41 21.77

SHED-6 MH-2 0.38 20.45 19.81 214 0.0030 12 0.0002 PART 3.84 3.00 1.75 2.48 1.69 22 26.00 21.29 26.80 21.26 26.00 4.55 In pipe

SHED-7 SHED-8 0.41 20.52 20.25 90 0.0030 12 0.0002 PART 3.96 3.12 1.81 2.53 1.69 24 26.00 21.44 26.00 21.42 26.00 4.48 In pipe

SHED-8 MH-2 1.03 20.25 19.81 146 0.0030 12 0.0011 PART 6.72 5.04 2.28 3.29 1.69 61 26.00 21.42 26.80 21.26 26.00 4.75 21.42

MH-2 MH-3 3.29 19.81 19.68 88 0.0015 18 0.0013 PART 13.68 8.28 2.28 4.15 3.53 93 26.80 21.26 27.00 21.15 26.80 5.49 In pipe

MH-3 MH-4 3.29 19.68 19.52 106 0.0015 18 0.0013 PART 13.68 8.28 2.28 4.15 3.53 93 27.00 21.15 27.00 21.01 27.00 5.82 In pipe

MH-4 OUT-2 3.29 19.52 19.45 45 0.0015 18 0.0013 PART 13.68 8.28 2.28 4.15 3.53 93 27.00 21.01 27.20 20.95 27.00 5.98 In pipe

10-YEAR STORM DRAIN DESIGN

ACTUAL 
HGL
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The Federal Transit Administration maintains a database of transit system performance.  The City of Elk 
Grove 2018 Annual Agency Profile2 identifies that local bus service had unlinked trips per vehicle revenue 
hour of 10.1, or about 10 passengers per hour.  Generally, this level of performance is indicative of low 
demand and productivity.  Routes performing at this level would have excess seated and standing capacity.  
Consequently, the proposed Project would not create demand for public transit services above the crush 
load capacity of the transit system.  

Roadways 

General Plan Policy MOB-1-4 includes performance targets for intersections and roadways.  The objective 
of the policy is to balance the effectiveness of design requirements to achieve the targets with the character 
of the surrounding area, cost, and maintenance.  The General Plan Transportation Network Diagram reflects 
the implementation of roadway performance targes at General Plan Buildout.  Elk Grove Boulevard is 
planned as a 6-lane arterial in the General Plan along the project and is built to this classification. 

As outlined, the project has a General Plan land use designation of low density residential (LDR) and is 
zoned Low Density Residential with a maximum of five dwelling units per acre (RD-5).  Approval of the 
Project would require General Plan Amendment from LDR to Employment Center (EC) and a corresponding 
Rezone from RD-5 to Industrial-Office Park (MP).   

Table 5 compares the daily, AM peak hour, and PM peak hour trip generation with the existing and 
proposed land use designation.  As shown, the proposed project would generate fewer daily, AM peak hour, 
and PM peak hour trips, resulting in less traffic on Elk Grove Boulevard.  Therefore, since the Project would 
result in less traffic on Elk Grove Boulevard, it would not change the classification of Elk Grove Boulevard 
needed to accommodate buildout of the General Plan. 

Table 5: Trip Generation Comparison 

Lane Use Units Quantity 

Trip Generation1 

Daily 
Peak Hour 

AM PM 

Existing Single Family Detached Residential Dwelling Units 38 358 27 36 

Proposed Storage 1,000 Square Feet 160.902 233 15 25 

Difference (Proposed – Existing) -125 -12 -11 

1 Trip Generation Manual, 11th Edition 
2 ITE Code 210 – Single Family Detached Housing 
3 ITE Code 151 – Mini-Warehouse 

Source: Fehr & Peers, 2022 

 

 
2 https://cms7.fta.dot.gov/sites/fta.dot.gov/files/transit_agency_profile_doc/2018/90205.pdf 
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